.CHUYEN DPE 6-SO CHINH PHUONG

CHU PE 4: DUNG CHU SO TAN CUNG PE CHUNG MINH MOQT SO KHONG PHAI
SO CHiNH PHUONG

PHAN I. TOM TAT LY THUYET

-S6 chinh phuong chi ¢ thé co chir s6 tan cung 1a 0.1,4,5,6,9 ; khong thé c6 chir sd tan cung 1a
2,3.7.8. Nhu vay dé chimg minh mot s6 khong phai sé chinh phuong ta chi ra s6 d6 c6 hang don vi 1a
2,3,7.8.

-S6 chinh phuong tan cling bang 14 hodc 9 thi chit s6 hang chuyc 13 chit s6 chin. Vi dy : 121;49;...

-S6 chinh phuong tan cung 1 3 thi chir s6 hang chuc 1a 2.

-S6 chinh phuong tan cing 1a © thi chir s6 hang chuc 1a 1é.

-Néu s6 chinh phuong 6 chir s6 tan cing 1a O thi s6 chinh phuong d6 c6 mét s6 chin chir s6 0 ¢ tan
cung. Chang han: 100, 10000, ...

PHAN II. CAC BAI TOAN

Bai 1: Ching minh rang cac s6 sau khong 13 s chinh phuong:

g) A=SIT LI £
py B =100 +107 +8
o) € =107 +17

Loi giai
2) A=+ ™"
Taco: 11" ¢6 chit sb tan cung la 1.
111" ¢6 chit s6 tan cung la 1;
111" ¢ chit s6 tan cungla | ;
vi [+1+1=3
Suy ra4 c6 chit s6 tan cung 1a 3 nén khong 1a s6 chinh phuong.
b) B =100"" +10" +8
Ta co: 100" ¢6 chir sb tan cung la 0 ;
10" ¢6 chir s6 tan cung la 0 ;

vi 0+0+8=8

= B =100" +10" 48 ¢4 chir 56 tan cung 13 8 nén khong 13 s6 chinh phuong.



¢) C=10"+17
Ta co: 10" ¢6 chir sd tan cung la 0 ;
17 ¢4 chir s6 tan cung 1a 7 ;
= C =10" +17 c6 chit sb tan cung 1a 0+7=7 nén khong 1a sb chinh phuong.

Bai 2: Chimg minh ring s6 tw nhién N =2015" +2014° +2013% +2012°- 2011° khong 14 s§ chinh
phuong.

Loi giai

2015° ¢4 chit sb tan cung l1a 5;
20142 c6 chit s6 tan cung la 6;
2013% ¢4 chir s tan cung 1a 9
20127 ¢6 chit s6 tan cung 1a 4;
2011 ¢ chit sb tan cung la 1
Ta ¢6 tdng cac chit s6 tan cung; @ +0+9 +4-1=13

Vi NV ¢6 chit s6 tan cung la 3 nén N khong 1 s6 chinh phuong.

Bai 3: Khong mét tinh tong quat hiy cho biét cac tong, hiéu sau co phai 1a sé chinh phuong khong?
A=7.13.25.63.105+113

B =11.19.27.63.99- 122.92

C =12.13.14.15.16- 3.12.13.14.82

Loi giai

A=7.13.25.63.105+113

Taco: 7-13.25.03.105 ¢¢ chit 56 tan cung la S
113 ¢6 chit s6 tan cung 1a 3

= A ¢6 chir s6 tan cung 12 8

= A4 khéng 1a sé chinh phuong.

B =11.19.27.63.99- 122.92
Ta co: 11-19.27.03.99 ¢ chir sé tan cung 1a 1 ;

122.92 ¢4 chir sb tan cung 1a 4;



= B ¢6 chir sb tan cung 13 7

= B khéng la s6 chinh phuong.
C=12.13.14.15.16- 3.12.13.14.82
=12.13.14.({15.16- 3.82)

=12.13.14(240- 240) <0

= C Khéng 1a sb chinh phuong.

Bai 4: Chimg minh rang tong binh phuong ctia nim sd ty nhién lién tiép khong 1a sé chinh phuong.
Loi giai

Goi nim b tur nhién lién tiép I - 2n-lon+ln+2(nelN.n=2).
Goi S 1a tong binh phuong ctia nam sb tu nhién lién tiép.

_ - 2 _ 2 2 2 772
Ta co- S=(n-2)y +(n-1)y+n +(n+l)y +(n+2)

=5n° +10 :5[.!;: +3}.
Vi 7’14 sb chinh phuong nén khong thé c6 chir s6 tan cing 1a 3 hodc 8 nén n’+2 khong chia hét cho
5= s +2) khong chia hét cho 25
Ta thay S chia hét cho 5 nhung khong chia hét cho 25. Vay S khéng 14 s6 chinh phuong.
Bai 5: Chimg minh s6 7 =2004° +2003° +2002° - 2001° khong 14 s6 chinh phuong.
Loi giai
Vi chit s6 tan clng ctia cac s6 2004:20037:2002%: 2001 lan lugt 14659 ;4 ;1.
Do d6 s6 " ¢6 chir s6 tn cung 1a 8 nén ”* khong 1a sb chinh phuong.
Bai 6: Chtng minh s 1234567890 khong phai 12 s6 chinh phuong.
Loi giai
Céch 1: Taco 1234367890 chia hét cho 5 (vi chit s6 tan cung 1 0) nhung khong chia hét cho 25 (vi hai

chit s tan cing 1a 90). Do @6 s6 1234567890 khang phai 1a sé chinh phuong.

Cich 2: Ta co 1234567890 chja hét cho 2 (vi chit s tan cung 13 0), nhung khong chia hét cho 4 (vi hai
chir s tan cung 1a 90) nén 1234567890 khong 1a sé chinh phuong.

Bai 7: Cho €N y3 n—1 khong chia hét cho 4. Chuing minh ring 7" +2 khong thé 1a s§ chinh phuong.
Loi giai

— Al . . |
Do 7= 1 khong chia hét cho 4 nén " =4+ 7 (keN,r€]0,2,3]).



4 : T2 =TT 2 =T T 1) T+ 2,
Taco! -1 =2400:100  Tj viét ( )

7" +2(r =0,2.3)

A . ~ A A <\ 5 n ~ ’ \ . ~ A A \ 5 A s 7
Vay hai chit s6 tan cing ciia 7" 2 ciing chinh 14 hai chit s tan cing cua nén chi co

Theo tinh cht (21 G) i r rang 7" +2 khong thé 1a s6 chinh phuong khi 7~ 1 khéng chia hét cho 4.
Bai 8: Tong sau c6 1a s chinh phuong hay khong 4 =3+ 343 4437
Loi gidi
Ta biét rang s6 chinh phuwong chia hét cho 3 thi chia hét cho 9-
Ma 4 chia hét cho 3, nhung 4 chia 9 du 3.
Do d6 4 khong 1a sb chinh phuong.
Bai 9: Ching minh rang tong sau khong 1a sé chinh phuong: 8 =11+1 4117,
Loi giai
Ta c6: 11 ¢6 chit sb tan cung la 1;

11° ¢6 chit s6 tan cung 1;

11° ¢6 chit s6 tan cung 1;

. +1+1)=3
=>Bcc')chﬁ’sf)tainctlnglél(1 1+1) =3

= B khong 1a s6 chinh phuong.
Bai 10: Cho 4 =1+2+2°+2°+..+2" psi 4 ¢4 1a sé chinh phuong khong? Vi sao?
Loi gidi

A=l +2+(22+ 2 #2527 )4+ (20 2 427 4 27)
Taco

=3+22(142+22+2° )+ +2°(1+2+27 +2°)
=3+2.30+...+42730 =3+(2+..+27).3.10

Ta thay 4 c6 chit s6 tan cung bang 3.
Ma s6 chinh phuong khong o chir s6 tan ciing 1a 3.
Do d6 4 khong 1a sb chinh phuong.

2004

Bai 11: Cho A =1077 +107" #1077 4107 +8 Chimg minh ring 4 khong phai 1a s6 chinh phuong.

Loi giai



, II:IZ'II!.II:I'_"III.II:I'_"II'I.II:IZ'I'N . ,
Ta c6 cac soO : : ’ ’ déu c6 chir s6 tan cung 1a 0 .

Nén A =1077 #1077 1077 #1077 48 ¢4 chiy 56 tan cung 1a 8.
Vay 4 khong phai 13 s6 chinh phuong. (Vi s6 chinh phuong ¢6 chit s6 tan cung 1a E#36:9

Bai12: Cho A =1 #2+27 427+ 4+ 27 + 2 gt A+8 (6 phai 1 s6 chinh phuong khong?
Loi giai

A+8 =1 +2+27 427+ #2727 48 =270 - 148 =277 4T

Ta co: 2 ¢6 chit s6 tan cung la 6.

= Ao chit s6 tan cang 1a 6+7 =13

Vi s6 chinh phuong khong c6 tan cung bang 3, nén 4 +8 khong phai 1a sé chinh phuong.
Bai 13: Chimg minh ring cac s6 sau khong 13 s chinh phuwong:

a) A =127 +137 4147

b) B =7"" +161

¢) € =100""+9"+0

Loi giai

a) 4 co chir sb tan cung 13 3 nén khong 13 sé chinh phuong.

b) B =7" +161=(7*)" +161 =1* +1 =1+1 =2(mod 10)

= B ¢6 chir s6 tan cung 1a 2 nén khong 13 sb chinh phuong.

0 € =100 +9* + 6
Ta co: 100™ ¢g chir sb tan cung la 0,

8 ~ A oA | \
9" ¢6 chit sb tan cung la l;

= C ¢6 chir s6 tan cung 1a (0+1+6)=7

= C ¢6 chir s6 tan cung 14 7 nén khong 1a sb chinh phuong.

N =1.3.5...2015 Ching minh ring N +3 khong 1 s6 chinh phuong.

Bai 14: Cho
Loi giai

Taco N chia hét cho 5 va N 1é nén chit s6 tn cing cua NV 1a 5.

N+3 6 chit sé tan cung 1a 8 nén khong phai 1a sé chinh phuong.



Bai 15: Céc tong sau co phai 12 sb chinh phuong khong ? Vi sao ?

a) B =117 +11" +117

p) C=10" +117

Loi gidi

a) Tong B =1 I+ 117" + 117 ¢4 chir sb tan cung la 3 nén khong 1 s6 chinh phuong.

b) Tong € =10 +117 c6 chit s6 tan cung 1a 7 nén khong 1 s6 chinh phuong.

Bai 16: Cho 4 chit s6 2% Tim sé chinh phuong ¢ 4 chit s6 gdm ca 4 chit sb trén.

Loi gidi

Goi 4 1a s chinh phuong c6 bdn chir s6 can tim.

A Kkhoéng c6 tan cing 1a 2 hodc 3 nén chir sé tan cing cua 4 1a 0 hoac 4.

+) Néu chit s6 tan cung cua 4 1a O thi chit s6 hang chuc 130, khong thoa man yéu cau.

+) Néu chir sb tan cung ctia 4 1a 4 thi chix ) hang chuc la chén nén chit s6 hang chuc la 0 hoac 2.
A co thé 13 3204,2304,3024

Ta co: 20 <3204 < 57°:2304 =48°:54° <3204 <55

Viy s6 can tim 1a 2304

Bai 17: Ta ky hiéu 7! 1a tich cua ”? s6 nguyén dwong dau tién. Cy thé n!=1.2..n Tim s6 tw nhién " sa

o cho: '+ 21+ 3+..+ 1! 13 4§ chinh phuong.

Loi giai

S=142143+ . +n!

*yvoi n =3 = nl=1.2.3.4.5.0:10 = n! ¢4 chit s6 tan cung 12 0.
1) Vei n =1 thi S =11=1 =1

+) V6i 7 =2thi S =11+2!=3 (logi)

) Vi =3 thi S =11+21+31=0 =3

+) Vi 7 =4 thi S =11+21431+41=33 (loai)

+) Voi 7 =5 thi S =1+243+ 41+ 5+ .+ n!

Ta thay 1"+ 2131+ 41=33 ¢¢ chir s6 tan cung 1a 3;

! | ot oA o 1s
Sl+n! g tan cung 1a 0



= § ¢6 tan cung 1a 3 nén S khong 1a s chinh phuong.

Vay 7 =1 hogc 7 =3 thi I+ 2+ 3+...+n! 13 6§ chinh phuong.

Bai 18: Chimg minh rang s6 ty nhién V =1 147 +113% +112° - 111" + 2015 khong 1a s6 chinh phuong.
Loi giai

114% ¢4 chit s6 tan cung 1a 0 ;

113% ¢4 chit sb tan cung la %
112° ¢4 chit sb tan cung 1a 4
111" ¢6 chit s6 tan cung 1a 1
2015 ¢4 chir sb tan cung la 5.
Tach O+9+4-1+5=23
Vay N ¢6 chit s6 tan cung 1a 3

= N Kkhong 1a s6 chinh phuong.

4

Bai 19: Cho 7 =20147" +2019°"" +27 Chung minh rang P khong phai 13 s6 chinh phuong.
Loi gidi

Chit sb tan cung cua 2014 a6 ;

Chir s6 tan cing cia 201977 13 9;

Chir s6 tan cing cia 2152 ;

(6 +9 +2:I:I'J"lé1 7

Chir s tan cung ctiia © =2014™" 42019 427 13 chiy 56 tan cling cua tong
Vay P khong phai 12 s6 chinh phuong.

PHAN IIL. BAI TOAN THUONG GAP TRONG PE HQC SINH GIOI
Bail: Cho S =4+27+2 27 +.+2" Chung to rang S khong phai 1 s6 chinh phuong.
(Trich Dé thi HSG 16p 9 huyén Cam Giang nam 2018 -2019).

Huéng din

Goi M =2+27+27+2° +.. 42"

= S=2+M

M =2M- M :(23 +2° 42 +...+2"")— (2+ P+ + 4+ 2"’):2"" -2
Ta co:



5 =2 =(2*)" 2* =8.16

=
Vi 16™ ¢6 chit s6 tan ciing 12 6 = S ¢6 chir sd tn cung 1a 8.
Vay S khong 1a sb chinh phuong.

Ciach 2: Goi M =2+ 2242 420 4 42

= 5=2+M

M =2M-M (22 +27 42+ 4+27)- (2422 + 27+ +2%)=2"- 2
Ta co

= §=2"

Ta thay thira s6 nguyén t6 2 ¢6 s6 mii 1é .

Vay S khong 14 s chinh phuong.

Bii 2: Cho bidu thie M =5+5 +5" 4. +5" Chung to raing M khong phai 13 s chinh phwong.
(Trich Dé thi HSG 16p 6 truong THCS Quynh Giang ndm 2015 -2016).

Huéng din

Ta thdy M =53+ 57 +5 +..+5" chia hét cho sb nguyén t6 7.

Mat khac 545 +..+5" chiahét cho 57 (Vi cac s6 hang déu chia hét cho 52)

=M khong chia hét cho 5 (Vitong M c6 mot s6 hang 5 khong chia hét cho 52)

= M ¢hia hét cho nhung khong chia hét cho 5*

Vay M khong phai 14 sé chinh phuong.

Bai 3: Chitng minh ring tong sau; © =1 +3+3%+3" + . +3" 43" 11500 13 56 chinh phuong.
(Trich Dé thi HSG 16p 6 truong THCS Nguyén Thi Loi nam 2009 -2010).

Loi giai

P=(1+3+3+3)+(3 +37+3° +37 ) 4. +(3%° +37 437 +37) 43 439 4 3°

(40 +3% 40 +..+3% 40)+ 37 43 437

(40+3* 40+ ... +3° 40)

Ta thay: c6 chir s6 tan cung la 0,

37 =(37)" =97 ,
SO () c6 chit so tan cung 1a 1.

; ~bl 60 7
S6 3 = 3.3 6 chir so tan cung 1a 3.

;=62 60 4
S6 3" = 9.37 ¢ chit s6 tan cung 1a -



Vay téng P ¢6 chit sb tan cung 12 3 = P khong la sé chinh phuong.

Bai 4: Cho A =107 #1071 #1071 + 107" 48 | Chtrng minh rang 4 khéng phai 1a s6 chinh phuong.
(Trich Dé thi HSG I6p 6 truong THCS Néng Trang - TP Viét Tri nam 2014 - 2015).
Loi giai

, 2z, 21, 0o, 2009 . ,
Ta c6 cac sO : 107731075107710 déu co chir so tan cung la 0,

Nen A =107 #1077 +107 107 48 ¢4 chit 56 tan cang 1a 8.

Vay 4 khong phai 1a s6 chinh phuong.

Bai 5: Cho P =14" +9" +2" Chung minh ring P khong phéi 1a s6 chinh phuong.
(Trich Dé thi HSG I6p 6 huyén Ly Nhan nim 2018 -2019).
Loi gidi

14" =(14°) =6" =6(mod10 :
Vi ( ) ( ), k€N nen chit s6 tan cung cua 149 13 6

9
Chir s6 tan cung cia 9 1 9. (vi 9'1¢)

) y (2"‘i =2 =(2* 2 =62 =62 =2(mod IU))
Chit s6 tan cing cua 2” 1a 2.

O S , —14"" $0%7 £ 0 pa XA s .2 6+9+2). .
Chir s6 tan cung ciia £ =147 +9° +2° 13 chiy s6 tan cung cuatong( )1a7.

Vay P khong phai 1a s6 chinh phuong.
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